Docket No.: 65933-044 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Customer Number: 20277 

Naoteru MATUSBARA, et al. : Confirmation Number: 

Serial No.: : Group Art Unit: 

Filed: September 1 8, 2003 : Examiner: Unknown 

For: SEMICONDUCTOR DEVICE INCLUDING INTERCONNECTS FORMED BY DAMASCENE 
PROCESS AND MANUFACTURING METHOD THEREOF 



CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 



Mail Stop CPD 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 



In accordance with the provisions of 35 U.S.C. 1 19, Applicants hereby claims the priority of: 
Japanese Patent Application No. 2002-284211, filed September 27, 2002 

cited in the Declaration of the present application. A certified copy is submitted herewith. 

Respectfully submitted, 



MCDERMOTT, WILL & EMERY 



600 13 th Street, N.W. 
Washington, DC 20005-3096 
(202) 756-8000 AJS:tlb 
Facsimile: (202) 756-8087 
Date: September 22, 2003 




Registration No. 26,106 



Cn5 c l3'5'OH ( -) 

Sep -fern £e<- I S ; 7003 



H ^ H # It It 

JAPAN PATENT OFFICE <A\£he.imott, <Wi££& Smexu 



m ^ m ft v> ^ 1£ fc $ ti x v» * y £ I* t is o m in » £ k is m £ ti r 

^Sf JStR - T- & £ C t £ !J£ 0J3 1" £ o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



tb m n b 

Date of Application: 

ft H # -t 

Application Number: 
[ST. 10/C] : 



2002^ 9^2 70 

#H 2002-284211 
[JP2002-2842 1 1] 



m m a 

Applicant(s): 



2003^ 8B1 30 



Commissioner, 
Japan Patent Office 





ttilE#^- miE# 2003-30652 12 



(2 0 0 2 - 2 8 4 2 1 1 



1/E 



mm b ] 



NPC1020026 
W14^ 9^270 



7L 



H01L 21/768 



[ft*] 



[ft*] 

[#ftffiIIA] 



000001889 



ig«#-t] 

[#a±] 



100105924 



[*lS#-f] 

[^^^«##] 

[»*] 



03-3461-3687 



091329 

21.000R 



1 



1 



tB|iE# 2003-3065212 



&m 2 0 0 2 - 2 8 4 2 1 1 ^- y : 1/ 

tnjRx. y-f-y rmitw&itmn&i. mmm 1 <^«<7>it^*^£ «t vmm 

m 

mum 1 <«*i§i±^ mum 1 ^ffenmicfc 0 Jtitm^co^v^ y ^-y yfgut 



ffiIiE# 2003-3065212 



#11 2002-28421 1 



fr m « k & * mm -t & xm t , 

iyf >^Li!: J^jfi-t 2> xm&m iz , suffix v * > ^IfijhlRiJ «t O'lft ffi& 1 co 

7 ] fris^ - y *f- > ^*piitBi<7) Jrbif m^/6 ? 5 . 0 jujltt* * - £ & 

[0 0 0 1 ] 

[0002] 



tblE#2 003-3065212 



# m 2002-28421 1 ^- y : 3/ 

E*ft#ftt LtAin<Cu^fflv>-5, E»W^>*5tS*«r1B:*i-* 
[0 0 0 3] 

C u HRl&14>f t/X7f> ^ti <t ainl^ffiH C u «rE*&*hH-fc L 
Tffl^&rt:#K(±, ^7y> (Damascene) £ ft&o El 

1 (A) - (D) i:/vy>fe*ffli^CuiyiMIgW-|j*:^to 

[0 0 0 4] 

if, mi (a) tzTF-t x n iz, cu*$ts-Tm%mi&£v ( Tm$&mm2± 

C u <7)«l^ih^ 3 , 0Jx.ffS i NK77X7C VDfti:J:ot!ML, 

ti, S i02<0Ml^ t^fe*.4. 1-4. 2SJK<t *9 f&v^it;^^^^^-^ 
£*m-C&i), y^XvCVDS^iOtlt^S iOCM> S iOFM^ 5 
> &*t£K* »}J&H-r*WJSSOGll, MSOG (Spin on Glass) I, » 

*° >; - n & ifbtiZo 

[0 0 0 5] 

>^ISlhBi5t±S i Nl, S i CM, S i O 2 1^ ^ ±i^iI6 WtLtx 
[0 0 0 6] 



mtESRF 2003-3065212 



mm 2002-28421 1 



^ - v : 4/ 



^Ci 1 (B) l^tJ:^:, *-)vm^$L2*itzmi Y^9-y 
ixi/x \>;<9-y 7 Zm^Ltzfe, mi (C) tC7Fl-J;^i, MVUzfcf&Ztifz 

[0 0 0 7] 

§^C|1 (D) H^tJ:^:, If 7*-^ 7 A jo J: ^'±)i@e^ffi?t 8 ArtH 
^/>'V7^^^9 "C&Sf L Cut" £<r>m&&m 1 0 ^ffi^iitro /<'J7^ 

^;K7)ffMfiC uOj£»IWih^ifei»IRfco?Br*ttlRl±*fc'*BWi: L, — fttcrt 
i£B**£JR. 1*iR(2TT a^T i , I (if OMlJ^ P V D S^r t'C J: o t 

A£S^&^&^±>i*feli)l6 J: d \z%mZ*iZ>tztb (H^-friT) , ft 

fWillffl (Chemical Mechanical Polishing; CMP) £^1" £ t \Z X *) , 
\£T~fy 7" 7 B$3£ Zf±mm& 8 B H^tSo 
[0 0 0 8] 

v v > & £ v > £ -f n -t * \z & v ^ T f i , i->fv^ ffiih 

Sl5(i, ^-/<-J.-y^>^lcJ:^eT*-;P7 Aco^^I^jLL, Kfioffi^ 

IS * t L T ft II £ it 1* -T h fz *b t : m ^ * S % £ * -f 0 
[0 0 0 9l 

m^m. i ] 

mm 2 0 0 0 - 9 1 4 2 5 (12-31, Hi 5 ) 

[0 0 10] 



mtiE# 2003-3065212 



mi 2002-284211 ^- v : 5/ 

[0011] 

[0 0 12] 

[»fl«riftt4^*0#g] 

£ i oitftis jut ? ^ > ^iflihM^ct x/m 2 (D^mm^^^m-emm Lx^&m 

«rSB^y^>^lflJhitO±iBv5nifr3B^«K«l^±lif«t 0 

[0 0 13] 

:ceil«ii:li, 2o<7)BS^-C^itL7t^fM^C«!:-e^)i9, ^2 
[0 0 14] 



tBIE# 2003-30652 12 



2002-28421 1 



^- is : 



[0 0 15] 
[0 0 1 6] 

#fi^m«t rs k * s se&s t , wirier 2 oifeifd^^tfgticjsi-^^gen^ 

[0 0 17] 

2. 0J£JLt:*#v*£ £t& ? M* L^ 0 
[0 0 18] 

^fie^lO#feMM^«t0 f mifE^2O^M(i, S i t O t C tHZmi&Ttm t 
^l&lLMt LTS i Nit ^1 0«ftR^J:^2 0)fe«K^ LTS i OC 



aJSE#2 003-3065212 



Wffl 2002-284211 ^- v : 7/ 

[0 0 1 9 j 

[0 0 2 0] 

Mi<7)-Il^)^i:il.f If ilOHM^i 2 (A) - (F) IZtf 

ilji 3 , « trait m 4 , x 7 f> ?'m.±m s , ±m mw 6 * mk^-r & m 

2 (A) ) o 

[0 0 2 1 J 

T, Mz.lS\ S i Nmt fcitS i Clit^, 77XVC VD^Ci 5 0 nm 
on v7>hT>^~7&^0?l^#^£fflv\ 3 0 0°C-6 0 0VIZXJ& 

mzft^o s i cmzmm-t &mi, bv ^^^^^ytrye-r^ 

-£-#7&t*£fflv\ 3 0 0°C-6 0 ovizxj&mzn^o tfz, raiftltM3£ 

mmffii£, S i O 2/S i N, Si C/S i N, i/:(iSi02/Si 

[0 0 2 2] 

«H*6f*IB&4 i LT(i#!lxJi\ 1&^}tB mmzft-f £ S i 0C)H£7 o 7X^c 
VDri^J: *) 4 7 0 nm^It £o -<7)P£<7)$;Jiil#'* (i, h "J * f-JV v y > tm. 
m<DM£-#'X%£'$:m^\ ^SiSJt(i3 0 Or- 6 0 0°CtcrtT9o S iOCI 



mtiE# 2003-30652 12 



#il 2002-284211 ^- V : 8/ 

tfj&imm wmmm^m &t\ s io 2 i^7°7 xvcvds^ tiz x^f&m 

10 0 2 31 

^y^y^m±m5 t LTfi, ^Uii'S i NJjgs S i Cl v S i0 2 I4^^ 
7>><h@£f?, t^fiTEOS (Tetra Ethyl Ortho Si 1 icate) £ gf <h*<7)?S£- 

tj"*£^\ 3 o o°c- 6 o o c ci:-r7'7X>c vDmxf&mzft s i nbi 

[0 0 2 4] 

±mWM6 t LTl±. S i 0CBi^7 o 7X-7C VDftCJ: l) 3 0 0 n 

mffMi-£o sr B mifH4 <ti«^ s i o cmmv^'&mwkmAzm^x i> x 

I0 0 2 5] 

mUtk^-thW, \<DUy* b'*?-> 7 ikWttiLLtz'ik, n^tti y ^ > x=Ht^ 

, ±n 6 & i j. -y ^ y rm±m 5 ax am mmm m 4 £ o ^ mmnm 

ih^3^Mi-^ fcfT*-^7 A^Pf3Pi-^> (0 2 (B) ) o iyf/'Wi 
LTfi^Jx-Jf C 4 F 8 /A r/N 2 ^#'^ i/:(iCH 2 F 2/CF 4 /A r 

> 7 £l£*1-&o 
[0 0 2 6 J 



tBfiEitf 2003-3065212 



#M 2002-28421 1 



■ r < — y . 



«^HI6 lc±SBe«lffl»8 ASrlSHPi-* (EI 2 (C) ) o :o^x 7 f^ 
GlltM 5CJ: lomffl&^m 4 y -f- > y (i ffllh £ ti & 0 £ Z. "Cfflv** j. - 7 ^ > 

a kfr ;u 7 A £ HflO L tz t £ t |WUf , C 4 F 8 /Ar/N 2 
, */:iiCH 2 F 2/CF4/A r/N2il^t?J:^ **3^©Rs, 7 * h 

[0 0 2 7] 

^ k it jno^^tt^ y ^ > ^ £ v \ ±® mm m sA&MiznmLtzx-v?- 

>rffl.ikm5 *m$:ir& (M2 (D) ) 0 ;ot|ffit^x 7 f >^#XI±CH 
■*-&<, 

[0 0 2 8] 

, XT*-*? A&mzn&LX\<*&&Wt&5±m3 ti^v*/*y (0 2 

(E) ) o i^TliMiff, CH 2 F 2 /COOl^X^t^fflv\ 0. 7P 
a, -?>T ?n&l 300W (RF400W) O^ftTKTfi 1 ^ _h>S ilfeiriJJg 6 & 
ct NlitfetK M 4 * 7 0 n mmSt. ifetfe^lhM 3 Sr 5 0 n mgj£.x. y : y ? -f 

&o x.yfA^(7)|f|:^ft^ci(;j; 0 t, tOftPftJhJBS 3 t:Jtt * 

[0 0 2 9] 

7 A^ct^±S@eMffl?t8 AOffliJ^ioi^M^ys"; ^^9T*tIL, MP 

ttJIE# 2003-3065212 



!$M 2002-28421 1 



^-v: 10/ 



\£T-f^77 B&J;^±Jig^8 Btffcf&2tiZ> (12 (F) ) 0 :;t*A 
'J 7^ ?)V9 t LTtifllRl^ Ti, Ta, T i N, TaN, TiW, TaW, 
WN4^^, ?&&J:<^C VDSia 19 5 0 nmJ&§l1-& 0 ^*i£> 



1#fe*flli6±HS i N, SiCifcliSi 0 2 * * v y°m%fttf$L Lfzmz 

* 

[0 0 3 0] 

IU2 (E) i:t^L/:J:^:, ^JSi<7)f^t:ii, fa7i^*7y>7"n^^ 
•y -f- > ^(SlhH 5 i: « P B m*i Hi 4 J; T& K h £ *T"t * 

[0 0 3 1 ] 

4**5. 12 (A) - (F) X^iT^r^V-r^ym-^^^nm^m^TFL 
[0 0 3 2] 



se^tipiM w i % sE&m^gEM s P , sen^ $ m h e > mm±m 3 *j <t 1 2 <^> 



[^»fl] 



mSE#2 003-3065212 



# m 2002-284211 



11/ 



[iu] 



/ A ~ 7* — 


^T/S k n m; 


SKD &1=1 ftvS ft >l • 


200 


HCJwlBJitEStt M S p 




IBHiii £ M h e 


350 


ifcffclftjtjum B d b 


50 


x ^ ?>?m±mm b e s 


50 



[0 0 3 3] 

itz, m^m^^&^xmZZti&mk, Kdb, Kes, Kma> Mth 

^ > ^[fiitm 5 ^jti^m^, m mm% m v±m %m m 6 oitrn mm. th 

^mt^z X o T -5. ffir*ab & o 
[0 0 3 4] 

[114 (A) £=1:^1214 (B) (i^lfcY, t^^^±IS^8 B<?)TItf 

o 



tBSE#2 003-3065212 



#H 2002-28421 1 



^-v: 12/ 



C = 2Cc+Cb 
[0 0 3 5] 

EI 4 (A) «\ -x y > ^IfiihJR 5 S iNIWL, lF«l4fcJ:^ 
es. Km a (if ii-f n 7 . OHXZ/2. 9X*$>2> 0 PlUKi =fc *U4\ #®<7M£g 

[0 0 3 6] 

[114 (B) 14, iy^^ELiLIRKS i Cli Vffltt&lgis <t LK±H^« 
K 7 * ffc L £M S Q^##*ffiffl L tzm^mtW:^^ Y), Z<Dt£ (Ditmm 
^Kes, Km a t4-?-*l-rft4 . 9 is J: 0*2. 0"C£>& 0 - 
®£±«Ei8l<9T®fc<£>gefc|£ 5 0 nmU±it^:^:J: *) , 8b*toKE«l§ 

ft & c t &t> & h o 

[0 0 3 7] 

H4 (A) fci^BU (B) m>T*UCi3V>T*>, 5nmWi;^ 

T £ ftr v > & if r * - ^ & ^o^rattjg * fi8#-r & titfig * #*£-f & t , ^ 

[0 0 3 8] 

ffifE# 2003-3065212 



mm 2002-28421 1 



^-vl 13/ 



1. 0t Lti^o 4*<7>*ir£\ zc-y^-y ^"ISiLM 5 <7>/¥ £ B esli50 nmT& 

3&Y# ? - 5 0 nmttt&o 
[0 0 3 9 ] 

£.I-T?t±fflf TWBMft 1 <7>±M<h±JiBdl&8 BOT® £<7>SE8IM t 

h* ? 4 5 0 nmt 2 5 0 nmOf ^fML/: 0 &ib\ C o t # -y -f- y ^'pi 
lhM5t, J3Mf&£i(g4 & XZ/±m^Bm6 coittfU^K e s, Kmaliftif 
ti4. 9t2. 9-?$>& 0 mm^Xtil^ 2 5 0 nm^ZiS^^rm^m^i&m^ 

[0 0 4 0] 
[0 0 4 1 ] 

O 

[0 0 4 2] 

(±e*&lfMOHi¥) < (±1E»^$) (2) 

(tfT7 p 7^o^$) < (vm*&f»ige>iEj£) (3) 



tbtiE#2 003-3065212 



#11 2002-28421 1 



^-v: 14/ 



[0 0 4 3] 

(±.mm%m<7>mm) < (mmm%m<vmm) (4) 

tzfzL±m<Dt&*) , rn-fc^ffll&fcfc'CJ: «9 (1) O «■ ft £ -f C £: <7) T 
[0 0 4 4] 

is 5 (b) n y &m<nitmwm&$£ikz-tttz®&<o&%:-e$>2» 0 z\zxi±mm 

«»R4i5J:y f ±«jfti|»il6 LTS i 0 2K (JtH*^S4. 2) , S iOCI 

(JtSI*^2. 9) io i^-^XftMS Q^flg (JrtlfS^2. 0) 
^yf->rm±m5 tLXS i (JtSHEM. 9) i NJjg (JfcSt* 

mi. 0) «0*£-*Jfc«Lfc o d fctf>£OT«ffi*l 1 0±Mt±SBEjft|8 

B COTM £ OgggtM t h 4 5 0 n mt^l. 0 $ fx y > ^'IfiitM 5 <7)Jfc|§ « 
e s 7&M . 9 <7)*#£\ /f TOli AH 4 £ <fc O^LJfjfclfclR 6 WibllfKm a rt ? 
4. 2 ^Cifc^, 2. 9ttzlt2. 0 <D®&\Z&\,*X . ffi&mmn&ffi. 

■hmm*) i<z%hiiz>z\ttffrfrz> 0 ttz, mm m$m 4t$± &±m m%m 6<d& 

mmm K m a 4 . 2t^o , -x -7 f - > ^ffilhR 5 tf> JfcSME^ K e s ft 

4. 9J:«9 7. 0^<0W«-(?*4o i*HbOCt^t>, *HJfeOff£S* 

[0 0 4 5] 
[0 0 4 6] 

05 (C) (±. H5 (B) Kfc»t*»»fl:LfcE»tfMCaMit*, B TO#ill£ 



m8E#2 003-3065212 



&m 2002-284211 



^-v: 15/ 



±m5<Ditmm^K e s^4 . 9<7)^«f*^o 4**5, H 5 (B) «fc 0 , 

^*fe<7)^u«t*^j*7& ? +^f#ibnrv^^ x 1- Ei£Wfica ? -i-$5* 

K^LT^&^*&£*IJBfrU El 5 (C) ^llY^lOOnm^t^I^ 

TT^I)S i 0CR^MSQ^OiiS:«ffl-r*i:Sft*e<;r-*4o 
[0 0 4 7] 

o 

[03] H £ v » T @Sia#M * £ A6 Uffi </ > E«l 

o 

1 T»E*L 2 TUfeliM, 3 &WtVj±m. 4 JI TO^H, 
5 -x. y ^ y ^ffijhil, 6 ±/f^!i)g|, 7 il<^)Uy^b^7->, 
7 A t*T*-;K 7B lfT-7°7^\ 8 |2©I/y*X 

8 a ±m$mmm. sb ±*esl 9 a'-jt^^ 10 

fcblE^ 2003-3065212 



#81 2002-284211 V \ 16/E 



titilH#2 003-30652 12 



!Rf M 2002-28421 1 



_ y : 



1/ 




mSE!|# 2003-3065212 



Ill 2002-2842 1 1 



^- v : 2/ 



[12] 




(A) 





11 





(B) 







10 9 




(F) 



tHIIitt 2003-3065212 



f m 2002-284211 



lH 3] 



8B 8B 
^ Mwi Msp i 




Bdb 



[14] 





0.2055 - 




0.2050 




0.2045 - 


E 




*». 
u. 


0.2040 - 


3. 




O 


0.2035 - 


W 


ft 


0.2030 - 


SS 




S3 


0.2025 - 




0.2020 - 




0.2015 " 




-100 



(A) 



50 0 50 100 

Kdb=Kes= 7.0 
Kma= 2.9 
Mth= 450nm 



150 



0.1425 



_ 0.1420 
E 

J 0.1415 I 

m 

$j 0.1410 
0.1405 



0.1400 
























(B) 



-100 -50 0 50 100 

Kdb=Kes= 4.9 
Kma= 2.0 
Mth= 450nm 



150 



tBfiE#2 0 0 3 



# m 2002-284211 



[15] 



1.005 
I 



15 0.995 
O 



ft 



0.99 - 



£5 0.985 h 



0.98 




-100 



(A) 



Mth=450nm 
Mth=250nm 



-50 0 50 100 

T JBIBt* ^ & OSES! Y (nm ) 



150 



1.006 
1.004 
? 1.002 
-8 I 

CO 

Q 0.998 



# 0.996 
0.994 
0.992 
0.99 



-100 



(B) 





















r^T^A. A A Attttt^ 








1 i J i 



Kma=2.0, Kdb=Kes=4.9 
Kma=2.9, Kdb=Kes=4.9 
Kma=4.2. Kdb=Kes=4.9 
Kma=4.2, Kdb=Kes=7.0 



-50 



0 50 100 

! K&**b<BSSBY(nm) 



150 



0.997 
_ 0.996 
§ 0.995 
j? 0.994 
S 0.993 
St 0.992 



ten 



0.991 
0.99 




1.5 



(C) 



2.0 



3.0 



2.5 3.0 3.5 

&&m&.m*m K ma 
I 



2.0 



4.0 



1.0 



4.5 



tbIHf 2003-3065212 



#IS 2 0 0 2 - 2 8 4 2 1 1 ^- v : 1/E 

Tiseiiii^i racist k 4U7f> rm±m 5 1 ±« m# m 

6 £ * - ^IttCi y -f - y >f L J- y > ^ffliLR 5 Srfljffl L T±S*feif HI 
6 £?f ffMKK-x y > ^-t-* 0 ilJfjpcOi y ^ > «fc •) it^CfttB y -f- 

>^ffljtK5«rl^*L^, i y^/s-y ^ J: *) ftjgffi left ffl L^fllfiil 4 

Sr^fJcOB: £ filter- y ^ > ?~ U * - ;Hs J: ^Sitcge^Jg l 0 0 
[Will] El 2 



tbiE#2 003-3065212 



2002-284211 



tH I A 1 I If 



a. 



[000001889] 



ft & 



1990^ 8^240 

±m.m^nifi^M^m 2 ts 1 s 



^twn 0 

f± Fir 
ft £ 



1 993^1 0 J! 2 0 0 

am 

^M^PrrTMEWii 2 Tl 5 



